Most current approaches focused on vulnerability, resilience, and adaptation to climate change frame gender and its influence in a manner out-of-step with contemporary academic and international development research. The tendency to rely on analyses of the sexdisaggregated gender categories of 'men' and 'women' as sole or principal divisions explaining the abilities of different people within a group to adapt to climate change, illustrates this problem. This framing of gender persists in spite of established bodies of knowledge that show how roles and responsibilities that influence a persońs ability to deal with climate-induced and other stressors emerge at the intersection of diverse identity categories, including but not limited to gender, age, seniority, ethnicity, marital status, and livelihoods. Here, we provide a review of relevant literature on this topic and argue that approaching vulnerability to climate change through intersectional understandings of identity can help improve adaptation programming, project design, implementation, and outcomes.
INTRODUCTION
Resilience frameworks examine the capability of a system to flexibly maintain the ability to respond to anticipated and unanticipated changes and stressors without compromising its ability to function or its ability to react and transform (Walker et al. 2006; Adger et al. 2011 ). In the context of climate change, the collective ability of social actors and ecological components to adapt to particular impacts shapes the overall resilience of social-ecological systems where adaptation is understood as the ''process of adjustment to actual or expected climate and its effects'' (IPCC IPCC 2014, p. 5) . In order to better understand this collective ability and to identify opportunities for improving adaptation strategies and interventions, it is necessary to look more closely at the composition of vulnerability for particular places, people, and ecosystems. This composition has been identified as reflecting exposure to change, sensitivity (i.e., susceptibility to be harmed by change), and adaptive capacity (i.e., possessing the tools and resources for dealing with change as well as the ability to use those for adaptation) (Nelson et al. 2007; IPCC 2014) . Investigation of the complex origins of differential types and degrees of exposure, sensitivity, and adaptive capacity associated with diverse groups of people and unique locations (including gendered dimensions) has a deep-rooted history that spans a number of disciplines. Take, for example, the early 1990s work of Liverman (1990) that explored different dimensions of vulnerability to global environmental change. Also, notably, the political ecology explorations of Peet and Watts (2004) , where critical examination was given to a compilation of cases that illuminate structural sources of differential environmental vulnerabilities. Early examples from hazards studies can be found in the work of Adger (1999) on social vulnerability to climate change and extremes, or the work of Turner et al. (2003) on differential vulnerabilities to hazards. Feminist geographers such as Joni Seager (1993) , Fordham (1998) , and host of others have further pushed a critical gendered lens within this scholarship.
Today, for agrarian settings in the Global South, predictions regarding the impacts of climate variability and change are particularly alarming. Uncertain futures of increased variability in the amount, duration, and distribution of precipitation will likely produce place-specific challenges, such as lengthier droughts, more intense flooding, and increasingly widespread pests and diseases (chapters 22 and 24 in IPCC 2014) . At times, these impacts will play out as distinct vulnerabilities, where portions of the population have a different exposure to a particular climate stressor (Carr and Thompson 2014) . In other cases, these impacts may produce differentiated vulnerabilities, where an entire population shares the same exposure to a climate stressor, but have different sensitivities and adaptive capacities with regard to that stressor (Carr and Thompson 2014) . It is the deeper unpacking of how these differences in sensitivities and adaptive capacities come about, how they are sustained, and what the implications of these are for resilience in overall dynamic systems that are a critical point of exploration for advancing the body of knowledge on climate change adaptation.
While current literature on supporting and facilitating adaptation in agrarian settings increasingly acknowledges that complex social factors can influence how impacts of climate change affect different people in particular ways (Adger 2010; Agrawal 2010; Ribot 2011) , within practice the inclusion of these factors into research and initiatives focused on adaptation remains superficial and based on outdated assumptions about identity and its associations with vulnerability (Carr and Thompson 2014) . For example, those that presume that only men are the farmers in families or communities (Demetriades and Esplen 2010) or that blindly promote the idea that in any given agrarian context women tend to be the most poor and most vulnerable (Jackson 1998; Chant 2010) . Intersectional framings, however, give deeper attention to multiple facets of farmer identities and the way these facets come together to influence vulnerability of different people. Such framings can open new opportunities for building more robust understandings of dynamic assemblages of power and institutions and how these assemblages shape sensitivity and adaptive capacity. We seek to untangle how intersectional framings relate to, and could be more effectively used to support adaptation planning and programming. A goal of this paper therefore, is to provide a review of this topic for researchers and practitioners working outside of the social sciences, or outside of the fields of feminist and gender studies, to better gauge how perspectives from these lines of work can be utilized to support more legitimate and useful adaptation actions and, in turn, increase resilience of agroecosystems in the Global South.
GENDER AND ADAPTION PROGRAMMING
Exposure is a function of one's location and environment, which in turn is shaped by historically developed social institutions, both formal and informal. Sensitivity and adaptive capacity are largely dominated by social markers that influence dimensions like access to and control over resources, type, and location of livelihood activities, as well as meanings and values assigned to different resources and activities. Literature on vulnerability and adaptation in agrarian settings in the Global South has tended to focus on one such marker, gender, as a primary category of difference that influences a person's vulnerability and their ability to adapt (see Carr and Thompson 2014 for a recent summary of such work). This work generally revolves around three core themes: (i) lack of women's inclusion in decision making (Mehra and Hill Rojas 2008; Dankelman and Jansen 2010) , (ii) gendered inequalities in access to land and land tenure (Brody et al. 2008; Quisumbing and Pandolfelli 2008; Djoudi and Brockhaus 2011; FAO 2011) , and (iii) gendered agricultural practices and crop choices (Barry and Schlegel 1982; Arndt and Tarp 2000; Carr 2008; Ravera et al. 2016) . Such themes have emerged out of a long history of influence from the rich collection of knowledge generated within interdisciplinary feminist studies on development policy, practice, and research since the 1970s.
Feminist studies have grown from activism and theorizing against discrimination and subjugation of women, to exploring the nature and implications of socially constructed roles of women and men in society. Increasingly, since the 1970s and 1980s, this scholarship has increasingly engaged with post-structural methodologies, applying lessons learned from gender relations to wider understandings of identity through the recognition of diverse intersections of power and identity within and across different groups of women and men themselves (Valentine 2007) .
Throughout this intellectual evolution, gender issues have shifted from the margins to the core of development agendas. Today, the UN calls for ''gender mainstreaming'' and the fifth Sustainable Development Goal calls for achieving gender equality (UN DESA 2015) . But, in practice, this work does not often progress beyond the gathering of sex-disaggregated data toward critical interrogation of the more complex impacts of intersecting dimensions of identity (including gender) on a person or group's vulnerability. The reasons for this are multiple and often structural. To investigate this, it can be useful to take a step back and examine some of the history of how we got to this point.
In the late 1980s, at the same time that feminist studies and a focus on gender were becoming integrated into international development agendas, the introduction of the influential set of ideas, collectively labeled ''sustainable development,'' brought the two unique but related projects of international development and environmental protection together. Most recently, sustainable development has come center stage once again with the establishment of the Sustainable Development Goals (SDGs), part of the 2030 Agenda for Sustainable Development adopted by the UN in 2015 (UN 2016) .
Feminist studies have, in parallel, engaged with concepts of sustainability and environmentalism in various ways, perhaps most influentially with the emergence of ecofeminism in the 1970s and into the 1990s, especially following the ''Women and Life on Earth: A Conference on Eco-Feminism in the Eighties'' (Caldecott and Leland 1983) following the meltdown at the Three Mile Island nuclear plant in the USA. Ecofeminism links masculinist conceptualizations of nature and women with subjugation, and has tended to attribute unique and inherent connections between women and the natural environment, connections not possessed by men (Mies and Shiva 1993) . Others, however, have endeavored instead to highlight the substantial material basis for this women-environment link such as Bina Agarwal did (1992) , with her investigation of the situation of women and development in India with regard to power, property, and knowledge.
Current works on the connections between gender, agriculture, environment, and development have largely moved past ecofeminism's original essentializing connections between women and nature (Cornwall et al. 2007; Leach 2007) . This work has built on that of Agrawal and others and has moved toward investigating how the roles of women in agrarian settings often position them in unique relationships with agroecosystems in terms of resource use, land ownership, and tenure (e.g., Babugura et al. 2010; Demetriades and Esplen 2010; Sultana 2010 Sultana , 2014 Tatlonghari and Paris 2013) . However, to date, the bulk of this work continues to rely heavily on inquiry framed around simple conceptualizations of gender. These conceptualizations most often take one of the two forms, those that conflate ''gender'' to mean ''women,'' i.e., the ''add women and stir'' conceptualization (Harding 1995) , or those that conflate ''gender'' to mean ''men versus women.'' Each of these conceptualizations problematically holds the potential to reduce an incredibly diverse dimension of identity into a uniform box-ticking opportunity. As Cornwall and Rivas (2015, p. 399) put it: ''Relegating gender to a descriptive home is an attractive option for those who want to talk the gender talk in the absence of real debates about power.'' Power is often missing from these conceptualizations of gender, which mask questionable assumptions that can be observed through, for example, the continued use of the categories of ''men'' and ''women'' as explanatory categories for variations in vulnerability without supporting empirical evidence. In such cases, outdated, a priori assumptions of men/less vulnerable, women/more vulnerable are relied upon without further investigation of nuanced sources of vulnerability (Pelling and High 2005; Adger 2006; Paavola and Adger 2006; Reid and Vogel 2006) . The principal problem for adaptation programming is that this framing only scratches the surface about the roles and responsibilities that yield observed patterns of vulnerability to climate change. Moreover, this reliance on superficial categories can lead to equally superficial results that fall short of informing more effective adaptation strategies.
A large portion of today's climate change adaptation and development work attempts to capture a broad assemblage of social characteristics such as gender, age, income, education level, land ownership, and others related to formal and informal institutions, in their vulnerability analyses (Fisher 2014; Winowiecki et al. 2014) . However, such data collection often still relies upon a priori assumptions about what different identities mean in a given place, and what vulnerabilities those identities produce in particular places. This tendency can be seen in studies that employ approaches and methods ranging from rapid rural appraisals (Patt et al. 2009; Winowiecki et al. 2014 ) using tools including community surveys, participatory focus groups, household level surveys, to randomized control trials (Banerjee and Duflo 2009; Karlan and Zinman 2011 ) that principally gather primary information from local populations and key actors. Such research serves important purposes, for example, by highlighting important instances of inequality and marginalization. However, when carried out without strategic attention to intersecting influences of identity, the explanatory value of such methods for understanding differential vulnerabilities can only fall short of what could potentially be accomplished through engagement with more recent feminist scholarship that fosters exploration of multiple intersections of identities, knowledge, power, and agency. Although there are a number of highly relevant and impactful facets of this scholarship, in the next section we take the opportunity to examine one, intersectionality, more closely with regard to its potential contributions to adaptation in agrarian settings.
INTERSECTIONALITY AND ITS RELEVANCE FOR ADAPTATION TO CLIMATE CHANGE
An opportunity exists for strengthening a growing engagement of adaptation research with cross-disciplinary feminist scholarship on intersectionality. Intersectionality as a concept first originated in the late 1980s and early 1990s through discontent with what some feminist scholars perceived as a privileging of white middle class women's perspectives in the feminist movement over those of women of color or poor women (Hooks 1984; Crenshaw 1991; Kaijser and Kronsell 2014) . Davis (2008, p. 68) defines it as ''the interaction between gender, race and other categories of difference in individual lives, social practices, institutional arrangements, and cultural ideologies and the outcomes of these interactions in terms of power.' ' Lykke (2011, p. 207) gives a less structured definition of the concept as ''a nodal point… an open ended framework for comparing different feminist conceptualizations of intersecting power differentials, normativities, and identity formations.'' Uptake of intersectional conceptualizations within research on global climate change is only just beginning. Kaijser and Kronsell (2014) provide a broad theoretical overview of how intersectional understandings relate to climate change and introduce a number of sensitizing questions that can be implemented to critically approach power relations within climate change research. These questions, such as ''Are there any observable explicit or implicit assumptions about social categories and about relations between social categories?'' and ''Are any other aspects of identity neglected or deemed insignificant?'' seek to go beyond conventional framings to help illuminate relevant aspects of identity that may currently be overlooked (Kaijser and Kronsell 2014, pp. 429-430) .
Intersectional framings recognize that it is the roles and responsibilities associated with particular identities which shape who does what, how they do it, when they do it, with what resources, and to what ends. However, the identities and associated roles and responsibilities shift depending on the activity at hand, and the identities that activity mobilizes. One example from Carr and Thompson (2013) comes from Mali where even a gender analysis that moved past outdated assumptions of women/vulnerable, men/less vulnerable was shown to fall short of the more comprehensive understandings of vulnerability that could be achieved with intersectional methods.
1 In this case, a conventional (sexdisaggregated) gender analysis would highlight how a focus on rain-fed agriculture by men would make them more vulnerable to variable precipitation than would be women farmers whose primary focus is hand-irrigated gardens. Yet, if broader convergences of identity markers are taken into account such as the intersection of gender and seniority, a more nuanced picture of vulnerability is revealed. Such an analysis would show that junior men are more reliant on sales of surplus of rain-fed crops than are senior men, therefore making the junior men more vulnerable to fluctuations in precipitation (Carr and Thompson 2013) . Further, while both junior and senior women participate in hand-irrigated gardening, senior women are more dependent than are junior women on added market sales of rain-fed peanuts to bolster their earnings from their home gardens. Junior women only use peanuts to supplement their household's subsistence. This example illustrates that, in contrast to the situation with men, senior women may indeed be more vulnerable to variable precipitation than are junior women, an illustration that highlights the potential insights gained from pushing beyond conventional man/woman binaries.
Through utilizing an intersectional lens, such nuanced approaches can help to better target stress-specific roles and responsibilities, and therefore build tailored understandings of vulnerability that are specific to the stressor and one or more specific activities (e.g., farming of rain-fed crops), making it easier to identify appropriate adaptationbased policy interventions. Pursuing intersectional investigations into the vulnerabilities of a given population without explicit goals and objectives could yield large, unmanageable bodies of data. However, when directed at answering specific vulnerabilities to specific stressors, such as climate change-related impacts, these framings can help to more effectively identify situational aspects such as informal institutions, e.g., social norms that may be hindering climate change adaptation. Further, these framings can serve to help identify opportunities for changing those aspects to facilitate adaptation. Therefore, we contend that investing in gathering information at such enhanced detail is not an unnecessary burden, but instead it would help to design more streamlined and replicable adaptation strategies across regions.
DISCUSSION
While it is not difficult to envision the value that such understandings may hold for localized efforts relating to climate change adaptation, when viewed in isolation, such applications of intersectional approaches may seem to contribute little to broader efforts at enhancing resilience at larger social-ecological scales. On the other hand, when viewed as part of a vast network of integrated system components, we see such applications as representing a collection of steps toward greater capacity and increased flexibility. As argued by Nelson et al. (2007, p. 399 ) when addressing the relationship between adaptation and resilience frameworks:
''a resilience framework is concerned with context, feedbacks, and connectedness of system components. This is a fundamental difference with the adaptation to environmental change literature that is focused on actors. … reconciliation of actor-and system-oriented approaches represents a major challenge… actorbased analysis looks at the process of negotiation and decisions, and the systems-based analysis examines the implications of these processes on the rest of the system.'' This relationship between reduced vulnerability via increased adaptive capacity or reduced sensitivity in one part of a system and increased resilience of the system as a whole, however, is not necessarily a simple or linear one (Walker et al. 2006; Nelson et al. 2007 ). Therefore, the challenge is to increase our understanding about the way intersectionality can be used as a key contributor and supporter of the growing toolbox of strategies for reducing localized vulnerabilities to climate change, and for bolstering flexible strategies of transformative adaptation and resilience of agrarian systems across scales.
Engaging intersectionality in agrarian settings
Applied within localized agrarian settings, intersectional approaches offer ways of understanding how social dimensions of identity (encompassing gender) are bound up in systems of power and social institutions (both formal and informal) to shape situation-specific interactions between individual farmers, households, and agroecosystems. These intersections result in unique and dynamic adaptation needs. At this (or any other) scale, there is no one approach or defined set of methods that represent best practices for seeking intersectional understandings of vulnerability relating to climate change. We agree with Davis (2008) , Lykke (2011) , and Kaijser and Kronsell (2014) who stress that the complexity of intersectionality demands a multiplicity of disciplinary perspectives and should not be boxed in by any one set of priorities or uses. That being said, there are novel approaches and methods that support intersectional understandings and are applicable to issues that link climate change, livelihood strategies, and agroecosystem management. One such approach is based on the Livelihoods as Intimate Government (LIG) framework and methodological approach (Carr 2013 (Carr , 2014 . LIG encompasses non-material factors (for example, societal norms and other informal institutions that shape and are embodied through livelihoods decisions) that influence the exposure, sensitivity, and adaptive capacity of certain groups and individuals facing uncertain climate futures. In so doing, LIG offers an explicit method for gathering empirical data needed to support an intersectional framing. The method is composed of a four-step approach for capturing the various motivations for livelihoods decisions, from material provisioning to the maintenance of social status, without making a priori assumptions as to which motivation is of highest importance ( Fig. 1; Carr 2014 ).
This approach was developed to interrogate livelihoods decisions in agrarian settings in Ghana. It has since been applied to livelihoods decisions in Mali (Carr et al. 2015a; Carr and Owusu-Daaku 2016) , Senegal , and Zambia (Carr et al. 2015b) as part of efforts to better understand the needs for various forms of weather and climate information in agrarian settings. In all cases, LIG enabled nuanced understandings of the complex factors that intersect to shape the everyday decisions of different people living within the context of a changing climate. Multiple methods are encompassed within this approach including literature review, semi-structured interviews, household surveys, and participant observation.
Currently, research is emerging that integrates a deeper interrogation of power and intersectionality, with a focus on the convergences of social-ecological dimensions. For example, in a recent collection of political ecology works on water resource issues and environmental change (Buechler et al. 2015) . Kambic (2015) uses discourse analysis to explore power and influence at the intersections of gender social class and geographic location in the context of urban Los Angeles water systems. Another example from human geography and political ecology can be found in the work of Nightingale (2011) who uses intersectional framings to explore symbolic ideas of difference and how these ideas translate into material realities through everyday decisions and behaviors that involve the use of agricultural and forest resources in Nepal. More recently, Evans (2016) used a feminist ethnographic methodology encompassing purposive and snowball sampling, semistructured interviews, and participatory workshops to (Carr 2014: 114) examine the intersections of gender, religion, ethnicity, marital position, status, and generation with socio-ecological change to better understand shifting inheritance practices among the Serer ethnic group in Senegal. Regarding climate change adaptation or resilience of systems specifically, calls for more meaningful engagement with intersectionality work in political ecology and feminist geography are increasing (Sultana 2014) ; however, the application of intersectional approaches situated in socialecological perspectives remains quite thin.
Scaling-up intersectional understandings
Clearer understandings of localized realities within specific agrarian settings, e.g., of a given farming community in a given locality, can be used to better understand how a diversity of settings interacts with one another within a broader agrarian landscape. To the authors' knowledge, this type of ''scaling-up'' has, to date, not been undertaken with specific regard to linking intersectional understandings with broader information on vulnerability and ecosystem processes across interlinked landscapes.
Recent work that makes use of participatory geographic information systems (PGIS), critical GIS (Harvey et al. 2005) , and feminist GIS (Elwood 2008 ) may offer potentially fruitful areas of exploration for this type of integration. These are a result of increased concern in the 1990s over unequal power relations and access, and privileging of certain masculine epistemologies within spatial information and geographic information systems that can overshadow more marginalized or less powerful perspectives (Aitken and Michel 1995) . Examples of such work can be found within literature on planning and governance (McCall 2003) and for mapping the social values of local people with regards to natural resources (Tyrväinen et al. 2007; Bernard et al. 2011; Villamor et al. 2014) . Kwan (2002a, b) advanced this work with respect to gender and feminist studies by conceptualizing how critical and participatory GIS could be merged with feminist epistemologies to better integrate quantitative and qualitative data within spatial visualizations, as well as for bringing more comprehensive perspectives to issues of political and social change. Since then, feminist GIS has emerged as a dynamic research line (Sui and DeLyser 2012) . This line is inclusive of works such as those focused on impacts of GIS in women's lives (McLafferty 2005) and gender and agriculture (Harman 2013) . We see opportunities for advancing the scope of such integrated and spatially explicit methods that could encompass intersectional understandings within broader scale analyses of farmer vulnerability and of farmer understandings of agroecosystems. This type of work could build not only on so-called 'relief maps' that highlights both the traditional use of the word ''relief'' in mapping, but also the removal of anxiety or pain and which can be used to explore spatial mapping applications of intersectionality (See Fig. 2 for an example from Rodó-deZárate 2014). These maps have three dimensions, the social (power) dimension, the geographical dimension, and the psychological dimension and serve to illustrate how space, power, and privilege/oppression are connected.
Another research area of interest here is bridging intersectional gender approaches and the ecosystem services framework, especially as traditional GIS mapping of ecosystem services is now being complemented with mapping of beneficiaries and producers of such services. Further, emerging ecosystem services framings, such as that arising from the Intergovernmental Platform on Biodiversity and Ecosystem Services, IPBES (Díaz et al. 2015) are acknowledging that institutional and governance structures are the central ingredient of the link between ecosystems and human well-being. Recent work calling for more critical assessment of the role of social power relations and institutions within the ecosystem services framework (Berbés-Blázquez et al. 2016 ) opens a door for greater application of intersectional approaches to meet this need, especially for addressing gendered power dynamics in the co-production and distribution of ecosystem services. Applying an intersectional lens to the ecosystem services approach would further enhance the role of institutional analysis of the supply and demand of ecosystem services by considering the role power dynamics in shaping tradeoffs among ecosystem user-groups (Berbés-Blázquez et al. 2016) . This calls for ecosystem service assessments to expand their current methodological toolkit by means of, for example, LIG or participatory scenario planning approaches as a way of tracking social-ecological resilience to climate change.
Integration of explicit mapping of ecosystem service flows associated with differentiated gender roles within a landscape, under an intersectionality prism, would also contribute to emerging lines of work on, for example, gender-sensitive ideas of climate-smart agriculture (CSA). CSA serves as an umbrella approach for those efforts aimed at tackling combined challenges of climate change and food security. In fact, within CSA, gender is already being mainstreamed but equity and power relations have yet to be sufficiently dealt with (Bernier et al. 2013) . Some recent work on CSA and gender is, however, beginning to recognize broader social dimensions affecting vulnerability than those easily associated with men or women (Beuchelt and Badstue 2013; Aryal et al. 2014) . In FAO's 2016 publication on ''Gender integration into climate-smart agriculture,'' the authors highlight the heterogeneity among and within gender groups and describe a selection of quantitative and qualitative techniques that may help in gathering differentiated data. This progress serves to highlight the increasing awareness of these issues and should be supported moving forward. Integrating intersectional perspectives with participatory and feminist GIS and a socially and institutionally charged ecosystem services approach may be useful for building on current gender-focused CSA work and at the same time for developing more holistic understandings of vulnerability and adaptive capacity of farmers across agrarian landscapes. This is seen as especially relevant since the landscape level of adaptation programming is seen as a key component of CSA.
CONCLUSION
There is a need for matching the gender framings within research and programming focused on vulnerability, resilience, and adaptation with those being put forth within contemporary feminist studies. Accomplishing this means moving beyond solely using gender categories of 'men' and 'women' as privileged social divisions that serve to maintain the received wisdom and simplistic priori assumptions about gender categories and vulnerability to climate change which seldom is backed with careful empirical investigation.
We have explored the concept of intersectionality and the potential we see for applying intersectional approaches to gain more nuanced understandings of converging social dimensions that influence exposure, sensitivity, and adaptive capacity to global change, including climate change, especially in the context of agrarian settings in the Global South. We have discussed how we see intersectional understandings contributing to more targeted adaptation actions within local agrarian settings, and how those understandings may be applied to understanding vulnerability and adaptation strategies of agroecosystems at broader landscape levels.
We have argued that that intersectional approaches can be utilized for building more comprehensive understandings of how social dimensions of gender, identity, power, governance, and institutions intersect within different people living in different ecological, economic, and climate contexts to produce webs of distinct exposures, sensitivities, and adaptive capacities. Since these webs are dynamic, it is anticipated that their uptake within a broader variety of climate-related disciplines and greater integration with cutting edge technologies will help to better inform future adaptation actions across agrarian landscapes in the Global South. The necessity of developing new, transformative, and flexible strategies for collaborative and co-designed adaptation interventions that merge the expertise, experience, and influence of a range of different actors (e.g., farmers, extension workers, policy makers, private sector actors) cannot be emphasized enough. This flexibility, it is hoped, will help to minimize trade-offs and promote synergies between place-specific localized adaptation programs, and broader efforts aimed at system-level resilience to climate change and, in turn, this will help steer strategic thinking on sustaining the futures of social-ecological resilience in agroecosystems. Acknowledgments Authors would like to thank two reviewers for the helpful comments and suggestions, and the Basque Centre for Climate Change (BC3) for providing the funds to make this paper available as open access.
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